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1. Brief Summary of Plans: 
Based on encouraging and significant progress this year (-02), no 
major changes in our overall research plan are anticipated. Due to insights 
derived from recent developments in this laboratory and others, some 
modifications of research strategies within our four Specific Aims are 
planned to utilize and build upon this new information. Within Specific Aim 
#1 most proposed studies are now complete and are summarized below. 
Remaining to be completed within this objective are experiments examining 
the influence of endothelial cell growth factor (ECGF) on the proliferation of 
endothelial cells (EC) residing on the porous polyester substrate during 
exposure to different levels of shear stress. These studies are designed to 
examine whether the decrease in EC proliferation rate observed previously 
in response to elevated shear can be partially or totally reversed by ECGF. 
Studies within Specific Aim #2 to examine the influence of shear stress on 
monolayer integrity will continue as proposed. The only alteration from the 
initial proposal anticipated is an expansion of the number of cell adhesion 
molecules that will be investigated as a result of the tremendous progress 
that is occurring within this area of cell biology. Our initial progress 
indicating that elevated shear stress can significantly modify both platelet 
and monocyte recruitment and adherence to the endothelial surface as well 
as recent developments related to possible mediators involved in these 
interactions have allowed us to better focus our planned efforts within 
Specific Aim #3. Specifically, the availability of a monoclonal antibody and 
the recent cloning of the gene for the monocyte chemoattractant, SMC-CF, 
will allow us to probe more precisely the kinetics of synthesis and release of 
this molecule as a possible key mediator involved in the shear stress 
responses. Further, recent developments related to adhesion molecules 
involved in monocyte-endothelial cell interaction allow us to use monoclonal 
antibodies to examine the role and expression of these important molecules 
in relation to shear stress modulation. Plans for Specific Aim #4 remain 
unchanged including plans to initiate studies early in year -03. As proposed 
and performed to the present, these plans involve a coordinated and 
essential cooperation between investigators at UTHSCSA and GIT. 
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2. Current Studies: 
Specific Aim #1: 
1) During this year, endothelial seeding and culture conditions have 
been optimized to generate confluent cultures on lg pore polyester mesh 
within 3 days of seeding. Scanning electronmicroscopy has established that 
when such endothelized polyester graft material is subjected to high fluid 
mechanical shear stress (30 dynes/cm2 - 24 hr), the endothelial cells (EC) 
elongate and orient in the direction of flow. These changes in endothelial 
cell geometry and orientation are similar to those seen with EC cultured on 
plastic substrates, and for arterial cells in vivo. Specifically, our studies 
indicate that optimal seeding and time required to attain a confluent 
endothelial cell culture on the porous polyester mesh is obtained using a 
single collagen type I coat. Use of fibrinonectin or Cell-Tak either alone or 
along with collagen afforded no advantage and actually reduced the cell 
density attained. 
Specific Aim #2: 
The ability of endothelial cells to remain attached to prosthetic 
vascular graft surfaces, when exposed to high hemodynamic shear stress, is 
of great importance for graft survival and patency. Studies performed at 
GIT have, therefore, been initiated to determine the level of shear stress 
required to detach endothelial cells from the polyester mesh graft surface. 
This is termed the "critical denudative shear stress." For EC cultured on 
polystyrene plastic the critical denudative shear stress is some 25-30 
dyne s/cm2, and on non-porous polyester film it is some 160-200 
dynes/cm2. But on lg porous polyester mesh the EC monolayers withstand 
a shear stress of 300 dynes/cm 2 without any detectable cell loss. This far 
exceeds the shear stress levels likely to be achieved in vivo. 
Specific Aim #3: 
Platelet-endothelial and monocyte-endothelial cell interactions are 
pivotal in the processes of thombosis and atherogenesis. Platelet and 
monocyte adhesion studies performed on endothelialized polyester vascular 
graft material preconditioned to either high (30 dynes/cm 2) or low (< 1 
dyne/cm2) shear stress for 24 hr, indicate that both platelet and monocyte 
adherence to high shear conditioned grafts was reduced by 29.4 and 25.6% 
respectively, relative to low shear conditioned grafts., These findings have 
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important implications in terms of graft survival and patency. 	Further, 
recent investigations reveal that expression of the cellular mechanism(s) 
responsible for the decreased adherence of both platelets and monocytes to 
EC exposed to elevated shear stress appears to be time dependent. Thus, 
recent data indicate exposure of EC to 2 h or less to elevated shear stress (30 
dynes/cm2) prior to adhesion assays induces no change in monocyte nor 
platelet adherence relative to cells exposed to low shear (< 1 dyne/cm2) 
stress. In contrast EC exposed for 4 h to an elevated shear stress do exhibit 
a significant reduction in both platelet and monocyte adherence relative to 
low shear controls. This information should prove extremely valuable in 
focusing our use of molecular probes to reveal the cellular mechanisms 
involved in mediating these biologic responses to shear stress. 
Specific Aim #4: 
Finally, critical to the potential use of the polyester mesh as a key 
component of a hemodynamically preconditioned endothelialized prosthetic 
graft, recent studies by the team's cardiovascular surgeon, Dr. Fred Grover, 
have established that this porous polyester mesh prosthetic material can be 
efficiently sutured, and that the sutures are stable under high stress 
conditions. 
3. Human Subjects: No change 
4. Vertebrate Animals: No change 
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